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[-S-*M] 

£*fl 7l^al ^«-5>i- ^^sl^ ^sel^lii^s.^^- ^1, ^-71 ^fll^^Bl- ^Hl ^"71 

^Sl^l^S^oll <?1<J51^ *>^-^^-4 ^H°}iaS] ^^"8: ^*Rr #7%, ^7) 

S-W ^2&<&^& ^*Rr £31, ^-71 5}£p}i3 3.^°] =ei^ 

*)1?M ^"71 ^12^^^ ^5^1 7^ ^Tfl, 4 V 7l S^ol H.Ei\+ *>^n> iH ^- AllM^O.^. ^1 
7l§><^ 4>7l ^H*-^ S^* -#71 ^12^^^- S^iLt} ^711, * ^>7l *>-^^^ i^" 

$ -^71 ^12^^SV -y-ofl ^-f^l^ ^-^^g- *HlsL ^*Hr ^1» i^Cf. 

3E 2f 

#-B-#3l ^lsel, MTP, TsB^^-, ^-^-^7l7ll^^n> ( *}j=*>^h 
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<$*\3\ ^2i9) ^a]b\^t ^l^Rr *HS.B\ 42, ^{METHOD FOR 

FABRICATING FERROELECTRIC RANDOM ACCESS MEMORY WITH MERGED-TOP ELECTRODE-PLATEL INE 
CAPACITOR} 



-£ l^r ^2fl7l^^l MTP =?-2,°\ ^3.^ ±.A% ^\ 



21 : a>i^l7l^r 22 : ^^-5^- 

23 : 3^3^ 24 : ^rg^ 

25 : TiN/Ti *1M<H^ 28 : 

30 : 31a : *Hf*l^- 

32 : s>=n>^3 33 : ^2^^^- 

34 : K-fr&MW 35 : A o V ^r^ 



20-4 



1^0 
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<n> ^a>^o.S., Dfl2.B] #-ft^(Ferroelectric) ^sflA] 

DRAMCDynamic Random Access Memory) 4i*HH ^^-^ ^ = 31 4=1 (Refresh) £l 

-rr^l ^ V,3 M- °l-§-*fe ^-n-^^l] ^lS-S] ^XFerroelectric Random Access Memory; °]ffr 

' FeRAM ' °1 ^W) i*>^ *f|5.sl ^(Nonvolatile Memory device)^ # 

^°1 ^-BfloflA^ ^^.1- 71 <3*Kr ^<>1 $1^ ^ ^£5L DRAM°1] 

<12> ^e^l^ JL^S. 7 0 V-B-^^1 ^ls.el ^I^a] MTP(Merged Top electrode Plateline) ^ 

<13> £ 1^ ^eJM^ofl n}^ MTP ^2:21 ^lSel S^ltr 

<14> £ i^- > aV£^7l^:(ll)oll %^<^^# ^*Rr ^7}^-el) 12)ol *§^5)JL, 

oV£^l7l^:(ll) iflofl H^fl^l^E^ i^/HefloiJif ^ ^ <3 (13)<>1 ^^^cf. 

<is> ZtelJl, te^ll 71^(11) tf-M ^]l^^^ v (14)ol ^^i, ^U^^eV(14)^: ^f-*V^ 

^•^-^^(13)^1 ^^s]^ ^J£&lxl^=€-^(15)o] , ^££^1 ^2^-^(15 Hi 

^•^^^-(16)ol ^ll^^nv ( 14) ^°\] *§^€^. 
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<16> ZLSlJl, o)o_is). is}^^(l6)l} ^*fl 3.^°} #m 17)°1 

(16)* ^1^14^ SU-S-^, °l7H, ^2^^bV(17)4 ^^^-(16)^: ZL 

<17> ZL^ZL, ^12^^^-(17)4 ^^(16) ^oHl 7j-B-^^^-(18)ol ig^JL, ^O-^nl. 

(18) -M ^^(19)o] ^^^cf. 
<is> £. i2f ^ #2fl7]#£- ^f#^-(19)°l #eflolHe^<?l( P lateline)* ^*Kr MTP 

<!9> ^5fl 7l#^ ^l2^^BV(17)ol §>«-^q-(l 6 )# o^Kr ^BflS. ^^Al7l7l ^ *fl , 

sfl^^* **fl ^^(16)* tr tilB(one bit)^ ^ *\z*& ^ ^12^^^(17)* ^^l" 
s>jl, ^^^-(16) 5.^°] jEL&l^nfl?}*! Sl-^^yl^^^^fCMP; Chemical Mechanical 
Polishing)!- ^12^^^(22)* ^sM^tf. Zl^uf, ^r-f^l^Kie) h^%;*]?]7] 

^JSKover) CMP7> ^A*>^ , ojofl ^^^-(16) A]2^^{17) ^ojofl 

#*f(X)7} ^§>J1, ^S. ^^91 ^^(16) S.^ Sr*M 7) A) 4*<HH 
f-«*f| Sl*H ^HHfl*] (scratch) ^ -B-^- ^.^ 7} ^ _ *J.Jf ^(16)3}. 

<S*Kl7) a>o]S] ^x>(X)7l- 3.711 ^^Kr ^^MItt ^-n-^^l^-(18) #3-8: ^£r^ 

(spin on)i^5L 7& + S^(crack) ^ -frl^z] ^ ^o) oicf. 

<20> ojs^ ^ ^^oVQg)^ ^^^-(16)^ 31 ^ ^Al^lzL <s}^- 

^^"(16)^ sefl^H, 1^3^ ^-^^^ M-M ul^lr}. 
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* ^^A]7l^ #741, >^7l =eiVt *KE.n}-^£2.-I- ^H^AS ^T^H ^7} *}^^ 

^1 #^^4 ^^^M- ^*Hr ^Tjll- iE^Kr 7A^r ^"71 §1-£L 

A o V 7l ^12^^^ S^iLl} VH'fe #7}]^ A o V 7l 5}£D}i3t SE^r ^^^^H 
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* -g-ol^Ml ^ SI* *k*$i5}7} #~5\^, 7HJ- til-^^*V ^A]ofl 

<24>, £ 2a £ 2f^r 4^- 7 0 >o.^^l T^e] ^^>o) ^ «^-g- £A] 

<25> £ 2a^l t^s] wl-fif ^-ol, tjV£^ 71^(21)^1 ±7\-l} SRV i*} ^ eV(22)-i; ^ 

l"^^^* ^^^>i, 7)^(21) v|H H^I^e^ di^/JELeflol-B]. ^ 

<3(23)* ojnfl, ^^(23)^: 1:^#* ^>1^^*>^ ^ ^ ^ ^ 

<26> T^-g-iLsL, aVi^l 71^(21) ^ofl *)] 1^^(24)* ^ ^ ^^tlrcf. o^H, afli^ 

^^-(24)-^ Jl^£l-^p>[HDP; High Density Plasma] y <H=]2] ^>5}-*Kg- ol^-*Vcf. zlz)5L, ^ 
^^>^b.(£a] a|5^)^ ^ll^°l^(24)# *]zHH ^*}-^(23)* ^#^1 71^ 

<27> tq-g-O^, i£el^l^=^^#ol] nfl^S}^ ^£e]*]^=-2-HH* ^^fVcf . ofl-i- ^O] _ ^ 

JeLE^^jeL^** *(| 1^3^(24) ^^(.Ti)2f ^E}^-L|olE5}olc( TiN )l- £ 

*r TiN/Ti yflel^|^-(25)^- ^, ^l^tRTP; Rapid Thermal Process] 

#*fl ^^-^^(23)4 e]eBt Tfl^ofl E]E]-^&lA>olc [XiSi2( 26]!- *§^f>}<q o.^^^(ohmic 
contact)* ^^^l^lc]-. ojufl, ^^l^s]^ 830°C/N 2 /20^ ^a]5>^ ; e]b}^&]a]- 

o]^(26) t}-E- H o v ^-5.5. Sj-^-7]^a}-^[CVD; Chemical Vapor Deposition]* <>l-g- 

^ TiN/Ti Hfle]^sv(25)* f^*}^ = (26)» ^Jf t£ $15, °H 

^ ^ ^^^^[RTP]* ^ W ^ 5U^. 
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<28> ^Ef^-i4olB^o}c(2 7 )s. cj-A] ^Hsj-Ji , zz. iflofl 3^3!(28)-S- f^*l ^ 

711 ^S^^l^s^^ nfl^*}- ^ ( o))^ Hfl s.sfl e)^l^(recess)^^ ^S.^ 

^lic^^^l Jf£ ofl^i)^ B^^#sizL ^^*Vcf. ojnfl, ^Ef^-u}-olBe}-ol = (27) 

^ ^^(28)4 ^^(23)*]: « 0 >^^7l ^o.S, 200A s^ji, 

i<31(28)£- ^z]ZL2] *i^°l 0.30^^1 ^-f<Hl^ 3000A ^]5L #aj- 

^cf. ^i^l^eiZL ^^a]o!] £ TiN/Ti tifl^<^|^-(25) 3^7) 

^4-<^l ^^1401^^.01 = (27)^ ^a}- ^£ ^ £11 

E^^olEj^ol ^ (27)1- ^^--§1 ^-^711 ^SsI^v^c^em^^. ^.^^ ^o.- ^ o_ 

<29> ^ 3^ ^-^a] *3 ^-8- Jis^M ^*Rrdl, 500A-1500 

<30> t^g-_°JL, B^^li^ ^i^l^S^ZL 7-2: #^1 A ^^°\ H^M B. (29)1" 4^1 

^•fli ^o]^ 4^. ^s^t-fl, n>^ 100OA ^.ES ^e)-^ ^ u};*l-g- jis^H 

1500 A -^-7115. #^>^ ^^sl-cf . 

(29)1- ^SsHi^JEl^^l nfl^Al^lcf. ^, afl e) ^(buried) TiN ^-^^Tjcf. 
<32> i*§-o.3., afls]JEL TiN l-ejn ^MMl % ^(adhesion layer, 30)* ^, p> 

4. °H, ^#(30)^5.^ TiOz* °l-§-W. 
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<33> aj\Wr ^o] t ^^ ( 3o)o. S ^^]M-[A1 2 0 3 ]» °l-§-*Rf ^D|L}f ^Tfl 

n^l^r 5A~100Aol^ £t}. ^ #4?<l*leHRTP)*H e]b)-^-l4o1e^o1£l(29) 

#JjL<q ^niq-cHl 3L^# -B-^l?!^. °H, ^^(28)*}- E) E^t-M 3 Ej-o] = (29)^ <i^%> 
3l^7> ^111^^^(24)^1 ^£1^21-^^- lOwfl ^5. 3.7) ^\^o\) BlE|-^-q-olB^olc(29)/^ 
i€(28) ^^ n J- -fr^m *r Si**. ^7l>H, ^r1*1&) ^S-tt 400°C~1000°C 31 £. 

S. *}5L, &3]7)g. ^(N 2 ), ^>=^(Ar)# °l-8-«M ^l^elAl B)E}^-ufolE^.o]£L(29)^ 
^^(28)°1 ^-sfSLl^l ^r£S. *Vcf. 3.^<>1 t^lM-^ <U^^r SC-l[NH 4 

0H:H 2 0 2 :H 2 0=l:4:20] Afl^s. e eH:E.(29) ^-EAj^cf. 

<34> £ 2b<Hl 51 a] £ ^-ol ( Bfle]^. xiN #ein Aj-jtL-g. ^.-g^ ^aJ-^( 30 ) Aj-ofl 

^(31)*]- = ^3.(32)1- *>efls ^tb*}. °H, *)ll-E.*l^(31)£- 3^7] (CVD) , 

^ °l-8-*M ^sH, ^(Pt), °lej#(lr), ^MI^(Ru), efl^-(Re) ^ S#(Rh) ^ 

(Ir), o |5m<±sKKlr0 2 ) ^ ^^"(Pt)^ Pt/Ir0 2 /Ir^-olj7 ( ojufl, o]e|#(Ir) 

100 A -3000 A, <>l5]#>i+5Wlr02)£- 10A-500A, ^^"(Pt)^r 100 A -5000 A ^*fl5. 
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<35> H*)5L, ^V=n>^3 (hard mask, 32)^ sj-tM^zj-'g (CVD) , #e) 71^^ (PVD) SE^ 

^^^^•^(ALD)^: ol-g-^r^ 3 Ef^-^o] e eJ-o] j= ( T iN) , ^i--§-M-°lHeH^.(TaN) J£ 

SiO x ^lJL, n 100A~2000A°14. 

3(32)1- *BE)^tK zl^ji i^, ^^sfli^ ^flTltrCf. 

<37> £ 2c<Hl -£^1^ W>Sq- ^-Ol, 2flE^€ *>=n>^H(32)l- ^Zf^r^H^ *r°3 ^lJC^nV 

(31)^ tb wlH^ ^z^H ^^^-(31a)^r ojsq. ^ §j-^-^i^(31a) <§-S*l *>je. 

n>^H(32)# 100A-1000A ^Hf^H, ^1151*1^(31) ^Eflo] ^^ (30) tr ^ofl 

(33)^r 3000A-10000A ^tH}. ^1 , afl2^<3^(33)£ HDP(High Density Plasma) 

BPSGCBoro Phospho Silicate Glass), PSG( Phosphorous Silicate Glass), MTO(Middle 
Temperature Oixde), HTOCHigh Temperature Oxide) ^ TEOSCTetra Ethyl Ortho Silicate) f^l 
*1 A d^Q ^>M-olcf. ^l2^^Bf(33)# ^*>7H1 SH X|2^«?!^(33) 

°1 e-i tr ^^-tlr^l l^ D -[^ o ^^lM-(Al 2 0 3 ) , ^^^^5r^-(Si 3 N 4 ) 3^r ^e]^A)uf 
o)Hef°l = (SiON)# °l-g-th=r. 
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<39> s. 2d^l £^1^ w>2f ^VH.n>^a(32) ^&IM-7l *)l2^<?§^(33)3 £)- 

*V^7l^l^<an>l- ^Al^O^ ^2^^^(33)* ^Ej-sl-Al^l * , cfA] j^^T^^} ^ 

^1^1^ ^*1*H ^3.(32) iL<£-§- 

<40> cf^- ^o. Si *v ^cfl ^2^<a^(33)^ ^^71^1^^^ ^1*} 

<*| §>^n>^3(32) a ^#^2} ^£ oicf. 
<4i> ^ <^^^ ^L^ofl cqsfl, ^«-^^-(3ia) ^>«.o| §> = p>^3(32)7> JEL&IM- 

Tfl ^Pf^Ola)^ n Mo] Eei^/i ^12^ ^^-(33)^1 ^*fl <^*}°1^ ^Efll- # 

<42> £ 2e^l ^o] > ^^^(31a) sflEi^ofl ^a^o! ^=o>^3(32)# ^ 

Ai^z^- ^AiAi^ ol-g-^H aflTlth*. <« #<H, SC-1 ^^^(NH 4 0H:H20 2 :H20-l:4:20) 

HL^ SPM(H2S0 4 :H 2 02=4:l) f-S] °l-8-*H ^T^Krtfl, o] ^ , 5fEpfia(32)^ 

^Aiz|-g- ^ ^2^^ ^-(33)^1 <U¥- ^€ ^£ $XSL^, SC-1 *fl^*fl^r ^el^^av* 7i 
9] -±\n?>}x} ^AlAlZ^-Al a]^ S\iLv\^EL(32)S) ^ ^)o\) ^ ^^^c-fl, w>^- 

10^~1a1^V ^£o]rf. 

<43> oj-^^( Ar )3f «§4i(Cl)^ ^7}^1- ol-g-^c^ 5}t B }/- 3 ( 32 )| ^\7]^. 

< 44 > tifsf 5>=p>^3.(32)^ SE^r ^AiAiz]-^- -g-sfl ^^Ola)^ a. 

^o] ^Eiq-ji, o]j=*| ^Jf ^ (31a) o} ^2^^BV(33)^.tq- ^-o>^]cf. of^-E^ 

s>^u]-^£i(32)S] ^-j^z^ ^^Aiz]--g- fi^-i: ^s.Al 71 ^ 5h*>^7l7fl^<gn> 

<4 ^ wl^^ol-EL^. ^^^-(31a) S.^} iaefl^l -f-^ ^-g- ^r^^l^l^l 8fetf. 
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<45> £ 2 fofl £A]^ wl-sf ^-o], *\)2^<£ ^-(33)^1 <Hl^l^>ol^ *H^^-(31a)£) ^ofl 

^1^.(34)2). a o v«.^^ (35) ^. ^ l2£ ^n^ jjr ^«-^^-(35)-g- ^25L^^-V# Aj 

^^>c^ #^31^(35)^- ^^*Vcf. 
<46> ojnfl, 7j-o ^^1^(34)^ 1 -^ 7 ]a o v-^ (pvd)j j^7l^^(CVD), (ALD) 

^^-7ll-(M0D) ^ #^(Sol-gel)^r ^^^^(Spin coating) f^H 

M-^ °l-g-£H f^sfBj , SBT, PZT ^ BLT eVufolTiu)- 

°1 ^7>^7lM- 2^ ^Sl-^ SBT, PZT, SBTN ^ BLT ^<HH t^-g. ol^-*Vcf. ^l^cfl, 

#-fr^m(34)J^L BLT* °l-g-<5Rr ^-f , >^£-^.g- ^ Bim ^, -FM^- ^7l# 

150 °C^- 250°C°1H 1*} alH^l# ^1*}^, =L cf-g- 475°C/0 2 /603i 1*} ^r<l 

-FM#*r ^^-§1 *])7i^cf . ZLS^jl uH, cj-A] 650°C/0 2 /120^ S^l^-S. 2 

*V ^t^H^Rrdl, 2*\ ^I^^^H^r BLT^ «)^* ^-£*Vcf . zl cf-g-, ^ 
^(diffusion furnace)!- °l-§-*M 650°C/0 2 /60£- ^H^-S. 1^ s] ^^c-fl , o] 

<47> «>^f SB^^OlaH ^S^Hl ^0.^^^.(34)^. *%s$-5\c^ 

^"(35) 01^.0^ ^4 ^2-=. -g-ol^^] ^ ^ 

<48> ^ > ^-^(35)-g- 42^$.^£r Sr-T-^(31a) ^-§-^ aflLE^-a- ^ej§>^ a} 

-g-^r ^ ^^(35)^ ^ 7fla] ^ ^a}6\) <£^X\?]^ ^^\}o}^o] ^ ^ 
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¥ ^Pf^l: <H1^^>^ ^^n}-^ ^^^ 7 j 2]-Sj-^ 7 )^^cgp|. ^ 
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1] 

#51*11 7}# #Jf6|| ^|l^of|^ ^^*}±r #31; 

^"71 »U^^^ ^§-*H 4 V 7l #5L*fi <^^-Sf ^S&Mi^sefl-g- 

^SRr #31; 

sfl 1 ^ *§^*Rr #31; 

^^sflii^- *l#o|l ^^^M: ^^*>fe #711; 

A o V 7l 3#3fl€^ *>=nf^a &#°1 £e]^n|^l -3-71 afl2^«3*J"g: sg^-S^^fe #3] ; 

S#ol ^-5-i# *}£Lnf^a.s. a] EM ^ ^7^1-^ #7l s}^-^ S^-g: #7l >«|)2 

S#^.nf #711; ^ 

#711 

1- 5L^-*Rr #tt^1 ^11-S.sl ^>o] ^ S «V^. 
2] 

^-71 S>£Lnl-^a^, 



20-15 



if 



1020030043078 oj*]-: 2003/10/30 



[^^d- 3] 



4] 

NH40H:H20 2 :H20(l:4:20) SPM(H 2 S0 4 :H 2 0 2 =4:l)«- <>l-§-*Rr 53 -g- 



[37^ 51 

*fl3lHl 91°]*], 

<3i£] ^^-7]-^l- o^Rr ^ o. ^^03: ^ 7j-o^^ oflae) 4i7]-o] 
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[3^* 6] 

-8-71 ^ S^^7l7fl^o4n>*H ^S^Itt ^ ; ^ 

7] 

T 

$<L£. 5}^ #-fr3l*fl Dflsel ^7>o] afls tijog 
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[£ 2f] 
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